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(54) COATED HARD ALLOY 

(57)Abstract: 

PURPOSE: To produce a coated hard alloy excellent in wear resistance and 
breaking resistance by providing the surface of a base material of sintered hard 
alloy with an inner and an outer layer composed of carbodies, etc., of Ti to 
respectively specified film thicknesses while interposing an intermediate layer 
composed essentially of AI203 or Zr02 between the inner and the outer layers. 
CONSTITUTION: This coated hard alloy is obtained by providing the surface of a 
base material composed of sintered hard alloy or cermet with a hiard coating layer. 
At this time, an inner layer 2 of at least one layer, consisting of the carbide, nitride, 
carbonitride, carbon oxide, carbonitroxide, or boron nitride of Ti and having 0.1-5//m 
film thickness, is formed on the base material 1 . Then, an intermediate layer 3 of at 
least one layer, composed essentially of AI203 and/or Zr02 is formed on the layer 
2 to a film thickness, preferably, of 5-50//m. Further, an outer layer 4 of at least 
one layer, consisting of the carbide, nitride, carbonitride, carbon oxide, 
carbonitroxide, or boron nitride and having a film thickness between 5 and 1 0Ojum 
and thicker than that of the inner layer, is formed on the intermediate layer. By this 
method, a cutting tool, capable of withstanding high speed and high efficiency strict 
cutting conditions of ^ about 1 000° C edge temp., can be obtained. 
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( 7 ) 



8-158052 



11 

C : Nitco^:;i^Jt*^5 : 5 — 7 : 3<0®ffllC^-5T i C 
NC9t&^)t©Ctt4. 2 7 5~4. 2 9 5<D^HtC&l3, CI 

T i CN*i«»J^liT i {CN),.,(Oj:.orj.mt^m 

75^, (1 1 1), (4 2 2). X«(3 1 DlCXi^IHSfWft 

CO 0 4 0] *5!?gtC'»t.^S?SS^«S«. il^rofb^ 

1,. mmmRrs^mmtLr^mB^^it'^i^. 

bTzK?^:</x€:fflViT. 7 0 0- 1 1 0 or. 
5 0 OTo r r£iT©ffi:^-CT i CNS:S«-r-5t. * 
ffl ^ ± J^-T?Siai3a:«^ j«75iff *5n-5 * + M B t © 

[0 0 4 1} !^\Z. ±|B:^ftlC*3ViT, ^SSiERDtS* 

oT. Ld^fcC : NJtW^rJUtt) 5 : 5-7 : 3®ieH 

[0 0 4 2] SfcSfSbl/i<i«<i:LT, *5!K30tft««l 
K-e-^lC*3l,iT. 51-fi!iaro±(C. MICAhO,. ZrO 
, X«H f O, ^O^ft*^*^ < 1 1) 1 gronffl 

A 



12 



^^i&^W-TO. 5-5 wmOJKff-C^lt^dtfCi 

*L<;rj:<. *fi5ilr« 1 — 3 Mm<^®fflTfe-5. 
[0 0 4 3] *^WcDlSS51K^#T}KfigSn.5«)HiJI 

10 $R a©SFl^tt*«0. 0 5 MmeiTT*S^®*«Jgf«$ 

^m^m0it^:itizj:-oT, mmm^mz^tircmiiT. 

nm^ymmizit. mmm^^-:f—<omm\zniL-^T i 
N^z r Nm<on^&^^-rmmifitkm^tixh&\>^o 

[0 0 4 4] 
20 [0 0 4 5] IliSSgyi 

Muti^x. I so M2 oe®^^ m^^) . I s 

O K2 0 («*tD) , -Bt.Zfl^m(DD—:<y hJLM: (M 

m&s.i 0 0 o"CT?^nc5^-rsKffi«got,i-rtx*'><£: 

J^J^L. -^-n^enSNGN 1 2 0 4 0 SC^'-yll^J^i*© 
[0 0 4 6] 

[3^1] 



TiN(0.5)/ZrO, (3)/TiCN(15) 

B TiC(0. 5)/TiCN(3)/TiBN(0.5)/ZrO, (l)/TiN(7) 

C TiCN(2)/TiCO(0.5)/ZrO, (5)/TiCN(20) 

D TiN(0.5)/TiCNO(0.5)/ZrO. (18)/TiCN(30)/TiC(10) 

E ZrO, (3)/TiCN(15) 

F TiN(0.5)/ZrO, (0.3)/TiCN(15) 

G TiN(0.5)/TiCN(15)/ZrO, (3) 

H TiN(0. 5)/ZrO, (3) 

I TiN(l)/'TiBN(0.5)/ZrO, (3)/TiC(0. 5)/TiCN(10) 

J TiN(0.5)/A1.0. (10)/TiCN(15) 

K TiC(0.5)/TiCN(3)/'TiBN(0.5)/AI,0, (5)/TiN(7) 

L TiCN(2)/TiCO(0.5)/'Al,O, (20)/TiCN(20) 

H TiN(0.5)/TiCNO(0.5)/A!,0, (45)/TiCN(30)/TiC(10) 

N AI.O, (IO)/TiCN(15) 

0 TiN(0.5)/Al,C (2)/TiCN(15) 

P TiN(0. 5)/'TiCN(15)/Al,0, (10) 

Q TiN(0.5)/Al,0, (10) 

R TiN(l)/TiBN(0.5)/AI.O, (10)/TiC(0. 5)/TiCN(10) 

(ft) m.'p<Dmmwimm<nmmzmvx. iEmt)mumRzfiiBm(^\tmm(um) 



( 8 ) q^gajpS - 1 5 8 0 5 2 

13 14 

[0 0 4 7] ±mo)^i:<mu±izmm^mm^m^i^ vtz, 

ti^^vZftim^^. TS*2(D«giJ^fr-CSCM4 1 5 [0 0 4 8] 

^# (m/^min) (nun/rev) (nun) mm m^mi&mm 



a 


500 


0.5 


1.5 




FN11R44A 


Vb =0. ISmm 


b 


200 


0.4 


1.5 




FN11R44A 


Vb =0. 15mni 


c 


100 


0.3 


1.5 




FN11R44A 





[0 0 4 9] 10 -vfiKiSimmi (mwi^fii'b) -^iiStitimmm^m 

[S3] tCtf)i^t)^^. Um t5-SLZ^9 tl 3<D]tmz^ 









m m 


IB 


•3. f*3{il^^:LTT i ?^ft;^tl*WT-5^4**^*^^/6^1., 














1 


-i 


A 




99^J>52i0> 




2 


D 


B 




46i)-19f^ 


t 1 5<DlttSE(CJ:-bTZ r O, RtXA 1 , O, « 


3 


A 


C 




91»12S> 




4 


-f 


D 




70»4aB» 




5* 


'f 


E 




i^3i0>T?ia« 


©ltl!eJCJ;^T. ^tfiHetUTttZ r 0,^A 1 . O. J: 


6* 


-f 


F 




84i>17© 




7* 


'f 


6 


4^T^a 






8* 


■i 


H 




1^^24»T?>:» 


[0 0 5 1] I^SS^Si 2 


9 


-i 


J 


&a-ii«> 


102^J>1^ 




10 


□ 


S 


45>2^ 


61i)-27f^ 




U 




L 




89^4^ 


^c, cni=>(o^y:f^m^^xwm^t^hizj:Dmmm i 


12 




M 


18^3^ 






13* 


■i 


N 


i^TiOJli 




^±tc4-r>««8$r^r-r-5SCM4 3 5 e.;^J:■5^^B>J*^ 


14* 


-f 


0 


454>T?^a 


87^35^ 


7^ffit,iT. BfrfB^3«^giJ^#c 


15* 


-f 


P 




29$)- 7» 




16* 


'f 


Q 









U) o [«4] 
[0 0 5 0] ±|EcDiK«*^e,. 2^^eg«3|©ISi^l~4& 

t^9~i 2o^g^ mmmwi (wwi^kfira) fc-tt 











17* 


ZrOi (3)/TiCN(15) 




3iJ^ll# 


18 


TiC(0. 2)/ZrO, (3)/TiCN(15) 


67i^45# 


55J^ 1^ 


19 


TiC(0.5)/ZrO: (3)/TiCN(15) 


91^27# 


6i)^50# 


20 


TiC(3)/ZrO, (3)/TiCN{15) 


1134j^2150^ 


6iJ'24# 


21 


TiC(5)/ZrO, (3)/TiCN(15) 




5i>59S^ 


22* 


TiC(10)/ZrO2 (3)/TiCN(15) 


5g^ 


4^*33# 


23* 


^\^0^ (10)/TiCN(15) 




2^3-50^^? 


24 


TiC(0.2)/Al,0, (10)/TiCN{15) 


65iJ^51|}> 




25 


T1C(0. 5)/AU0, (10)/TiCN(15) 


893j^33e> 


5ii'41# 


26 


TiC(3)/Al,0, (10)/TiCN(15) 


1155J^54# 


5i^l2# 


27 


TiC(5)/Ah03 (10)/TiCN(15) 


93iJ-29g^ 




28* 


TiC(10)/Al,0, (10)/TiCN(15) 


87iJ-47# 


3^3-47^ 



[0 0 5 3] ±IH©)B«*^e.i^*^5<fc^fC. rtfflUBtb at^ifE^b, a*T@*#-Ca&ofc. K»2 2RrX2 8 



( 9 ) 



15 

[0 0 5 4] mmms 



mmW-S- 1 5 8 0 5 2 
16 

fc, z.n^bo^y'/^m^^xmi^n'a^z^Dmmmi 
tmm\zmmm^mm\^rco mmm2tmm\zv 

^^ms^z^^isbX^Vrco 
[0 0 5 5] 
[«5] 



MS 

29* 

30 

31 

32 

33 

34 

35* 

36* 

37 

38 

39 

40 

41 

42* 



TiCN(2)/ZrO, (0. 3)/TiC(13) 
TiCN(2)/ZrO, (0. 5) /TiC (13) 
TiCN(2)/ZrO, (3)/TiC(13) 
TiCN(2)/Zr02 (10)/TiC(13) 
TiCN(2)/ZrO, (15)/TiC(13) 
TiCN(2)/Zr6: (20)/TiC(13) 
TiCN(2)/ZrO: (30)/TiC(13) 
TiCN(2)//Al,0, (0. 5)/TiC(13) 
TiCN(2)/Al,0, (5)/TiC(13) 
TiCN(2)/AU0, (10)/TiC(13) 
TiCN(2)/AU0, (20)/TiC{13) 
TiCN(2)/Al,0, (38)/TiC(13) 
TiCN(2)/Al,0, (48)/TiC(13) 
TiCN(2)/Ah 03 (60)/TiC(13) 



[0 0 5 6] ±m(D^^:^^^^f)^^^o\z. ^mm(Dm 

5<h4 2j[^^ti. mmn^tmiKm^(D/^^>x\zmn 
Tzmmm^^i^. tpTt^is^^s i~3 ss^/a 8-4 
0 (D^^y':/\m\zmnrz^m^m^^vrzo 
[0 0 5 7] mmm4 
tfim^mm 1 \z^»^mu^\(Dmm\zTmme\z^rm 30 i^e] 



155>41fj> 

immxxm 

12^54# 

mmi ^mm\zmmm^wmi^^ xmmm2hmm\z 
Lxwm^f}Fc\z^Dmxm^^umLrco cine>cD^ 
m^mi6\z^tisbx^vrzo 

[0 0 5 8] 



8»51# 
9^3^25^ 

6^ 8©^ 
6i}^52|J? 

753^33# 

5ii^47# 
3i^51«^ 

2^i'28# 

Um4 3-5 6(D^y':/^mmL 













urn 










43* 


TiN(4)/Zr0j (3)/TiCN(2) 






44 


TiN(4)/Zr0j (3)/TiCN(10) 






8^i^41# 


45 


TiN(4)/ZrO, (3)/TiCN(15) 


54>49# 


53^10|i^ 




46 


TiN(4)/Zr0j (3)/TiCN(30) 




85iJ^14e? 


6^J^35# 


47 


TiN(4)/ZrO, (3)/TiCN(46) 




72i>51# 




48 


TiN(4)/Zr0j (3)/TiCN(95) 


5^20# 


65^j^32?i> 




49* 


TiN(4)/ZrO, (3)/TiCN(120) 


3^ 5# 


49^j^ m 


2:9^36# 


50* 


TiN(4)/AhO, (10)/TiCN(2) 






m 2# 


51 


TiN(4)/Al:03 (10)/TiCN(10) 


7i^24# 


25i)^14=B> 


7iM50> 


52 


TiN(4)/Al,0, (10)/TiCN(15) 




55^)^21# 


6^3^39# 


53 


TiN(4)/Ah03 (10)/TiCN(30) 


10^!>31# 


84ii'53# 




54 


TiN(4)/Al:0, (10)/TiCN(46) 


lli^23# 




5iJ^12# 


55 


TiN(4)/AU0, (10)/TiCN(95) 




63i)'16# 


3^ m 


56* 


TiN(4)/AU0, (10)/TiCN(120) 


66^ 5S^ 


525>47# 


15>57# 



[0 0 5 9] ±ECDiKm*^?)4)-*^-5«k5tC. T i CNO 



so 



nuM 5 2-5 4 (D^^v ■f\im\zmnrc'&.m.^^^^ 
[0 0 6 0] X. tf!mmmm3<nm5Rzf^mm4(D^ 

6 JC3^-r ?> . ®MK«»«)^tH^ff *i 2 0 ~ 6 0 



17 

MmCD|gHrtlCi&-5gC!|£f3 2. 33, 37~39. 45 
~47. 52-54 v rfVi.. mmW&.tMiK.WSL 

[0 0 6 1] ggtSgiJS 



5 7-6 ScD^^-vT'^^^fflLfco f^. ;ine>K)M^-HC*5 
7C^Lfc. C:ne.O^-;/:/S:fflliTj|Jg^J 1 tl^^tC lO 

[0 0 6 2] 
[^7] 

57 I 1. 5 48^1^ 4» m 

58 I 5 72^4^ 

59 I 15 81^ 9U> 7^59:^ 20 

60 I 35 86^12# 9^ ^ 

61 I 70 78iJ'37|J> 8iJ-21^ 

62 1 100 60i>ll^ m 5«> 

63 R 1.5 515^131^ ^^2S,f!P 

64 R 5 70^32)^ 5^16|J> 

65 R 15 79iJ>45|j> 7i3' 4g> 

66 R 35 85^11|}> 8:i)-21& 

67 R 70 7839- 7# 7^369 

68 R 100 62^2^ 7^# 

[0 0 6 3] ^1-#Jg(D5-^CDftn#J©T i CN»^«fig 30 
T-ST i CNOTX^i? hlt*^*5-8 0 ©tefflP^tCfe-S 
Bi5tt14RtXB^^:ai4Jcffin. *■^?t)l^i|s^5 9 1 

6 0 Rt/te 5 1 6 6 \tm\zm.ntz^m^^-tz.iiifi^ifi 

So 

[0 0 6 4] Hjus^ije 

:/«n<iJ«Tfe-5.T i CNBcOC : NJt*, XJ^IelSffe 

TTie^S tCS^-r<J;-5(CC : Nlt<DS;^c-5T i CNB5r 
^1-<B!ia<i:bT?^fi£L. Ki^ 1 - 4 RyJ9 - 4 O^-^ 

[0 0 6 5] Ctl5.cD9^-yy^ffll.iTI|jffi^J 1 if^^tC 

tl ^ ®J|S«** 8 C ^ t J6T^Lfc. 
[0 0 6 6] 

[SB] 50 



( 10 ) #133^8 - 1 5 8 0 5 2 

18 

TiCNjg mm^m mmm^ mimii 
im c:m ^m^a ^m^b ^m^c 

1 4:6 55^2^ 99^)-620> 5^J-5^ 

1-1 5:5 84i- 5» vimzm 

1-2 6:4 9^1^ 140^15i» 6^2^ 

1-3 7:3 8^^31» 157^J-1»» 54^31^ 

1-4 8:2 74M^ 128^J- 9|J> 45J'2(^ 

9 4:6 hi^im 1024)^17S> 5i^2^ 

9-1 5:5 7^2^ 124^3^ 6ms» 

9-2 6:4 84i-54# 141^J- 81^ 

9-3 7:3 7^M^ 149^^441^ 44J-57«> 

9-4 8:2 7»2Vfp 1375)>51iJ> 35^4^ 

[0 0 6 7] ±E©iig**i^, C : NJt3!>i^:;Ht-t?5 : 

5-7 : 3<Dfl&m\Z$)^Un6 9-7 1R.CJC7 3-7 5 

<D^^-y:fit. mm^^iR.zj^m^mmzgtnT^o. s 
[0 0 6 8] mmmi 



i©K»4 (sij-f, ?s«sai®D) turn I 2 

<Do^(DT i CNgcDm^. MiH-:^ X t LTT i C 1 
1 0 0 0*CS.Z/5 OTo r r <DJE:^T'fT5 C i: J: 0 , 

^!^4- 1 turn 2 - 1 :/^f^sbfc. #e.n 

y :f Srffl t^T. ^gij^fr a RtX b J: D «)giJtttg<£ 
fFfiliiUfciK«*S9 fca^Lfc. 

[0 0 6 9] X. il^OC VDj*(rJ;0. li)^:tfX<»:b 
TT i C 1 . iCH, <i:^?g;tfX. & U 7 :tf X <»: L 

*jgj^bfctftffi5ii609ioiti44 1 1 2fct3i,»T, mm 

\zmmvrz^m^^9\zm'itxmLrc. ^9*^?,. 

:*fXt LTCH, CN^ffllifcM?47 7 i: 7 8 CD5j*i® 

[0 0 7 0] 
[^9] 

4 17^J>26g> 70^H(«> 

4-1 2s^im ni^ ^ 

12 18ii>3^ 75^m 
12-1 24^m m»14» 

[0 0 7 1] mmms 

Z rCXttA l.O.OtfMStT i CNO^fflaSi:© 
MfC, T i BN. T i BNO. T i NO, T i CO, T 
iCNO, y.\tT \Oite^^ts.i>nWk^. ffi^coCVD 
mz^*) 10 0 orTi^^jO. 5 AtmWlKJSfCJ^figLfcK 
i^l 9- l-6&aCiSip[2 5 - l-605'->7'i&f^SL 
fc. lRlSf:tfxtt. MRlrJtxUTT i C 1,, CH,. 
N,. H,. CO. NH.. BCl.^ffifflLfc. ft^tXfc 



( 11 ) 



19 

[0 0 7 2] 
[«1 0] 

tea- m m ^m^b ^m^#c 



19 






91^27^ 




19- 


-1 


TiBN 




74^24^ 


19- 


-2 


TIBNO 


115^43)^ 


imm 


19- 


-3 


TiNO 






19- 


-4 


TiCO 




6^31# 


19- 


-5 


TiCNO 


136^2^ 


7i> 


19- 


-6 


TIO, 


109^321» 


65^31!^ 


25 




miy 


89^33^ 


5^^41|J> 


25- 


-1 


TiBN 






25- 


-2 


TIBNO 


125^23|l> 




25- 


-3 


TINO 


108^ 


6^3S» 


25- 


-4 


TICO 


1335J'41U> 




25- 


-6 


TiCNO 


147^J-5^ 




25- 


-7 


TiOi 


102^31^ 





[0 0 7 3] CKDlg**^^, Z r O.XttA l,0,O>f 
raS<i:T i CNOi1>ffi|)it©rafC. T i BN. T i BN 

O. T i NO. T i CO, T i CNO. X«T i O, *^ 

i^u:i>nm^^^\^tz.wM\ 9- \~'(omsuP(2 s- 

[0 0 7 4] jgMg!l9 



*3IEll)!iS«aj4®ISipf4 6©5=-->':/lC*3ViT. ZrO, ® 
+M^tT i CNO^I^fldgtWMC. ZrC. ZrC 
N. ZrN, ZrCO, ZrCNO. Z r NOd^ ^>i^C-5 

jl^roc vDffitcio 1 0 0 ot:Ti^o. 5 M 

m©)K0lC}gfi^b;tlSiPt4 6 - 1 ~6«5^>yy*f^©L 
fc. JUS, lg^f;«fX«)^MlCl5i;TZ r C I4. CO,. N 

fz, 

[0 0 7 5] X. a!^5 3 05^-vy('*3t.iT. Al.O, 
©"t^KBtT i CN0^1.<fflgi©HtC. A 1 NX«A 1 

H ^ (ua) (mm) 

19 ZrO, (3) 

19-7 At, 0,(3) 

19-8 Al.CdO) 

19-9 Al, 0,(20) 

[0 0 8 0] C<D^^^O, ^ragtbTZ rO, 
t^Um 9<D=^yZf\t. *WetUTA l,0,&«g 

< . mm^mm^m-mm<Dm.n 1 9 - 7 j: 



0 0 

0.07 0 

0.02 0 

0 0 



#M¥8 - 15 8 0 5 2 
20 

ON*^e.J5:S»JK^£, a#<OCVDftlCJ:0 1 0 0 ot: 
-cmo. 5/im<DlKJ*{C0fiKLfcUJSf5 3- 1~2W5^ 
•:/:/*f^«bfc. ii?a. mmi7,\t. IKMlcfSUTA i C 
1,. CO,. N, . H, ^^fflbfco »en/c^5=--y:/{c 

a^fS 3®^>yy,i:Jilt!5LT«l 1 t;:»-li-T3^Lfc. 
[0 0 7 6] 
[«1 1] 

46 854J-14«» 6^i'3^ 

46-1 ZrC 1314^1^ 74)>19S> 

46-2 ZrOr 138^41^ 7^2^ 

46-3 ZrN 125^33^ 7^34^ 

46-4 ZrCO 142^^2^ 7» ^ 

46-5 irm i3&9> m 7^1<m 

46-6 ZrNO IZim^ 7»A7i» 
53 iib 84^)^5^ 5^i-56S> 
53-1 AIN 145»2m 7^9^ 
53-2 AlON 151ii>3^ 7» ^ 
CO 0 7 7] ±fiOiB**^6,. Z rC+MStT i C 

-1~6. RtXA 1,0. ^RSStT 1 CNO^I-flllStcD 
MfCA 1 NXttA 1 ONO^M^BjSbfcUISfS 3 - 1 
~2tt. Z.tl<b<Dmm<Di3i\>mm4 6Xit5 3ttt^h 

[0 0 7 8] mmm i o 

Bfimmmm2<Dmmi 9<D^y:f<Dfpmm^, a 1,0, 

Tg#«i;^T»«Lfca»l 9- 7~9*f^gLfc, 
30 tli^<D^y:f^m^^T, SUS 3 0 4 ^r^BiJjigS 5 0 
m/m in. M 0 0 . 5 mm/ rev. ^jA^ i . 5 mm 
»^frTSiClCT2 Oii-M«|giJl.. Mtt^}^«tJ^#«S 
««*JB!l5£Ufc. X> tfrffi^4 0«)giJ^f^cT©B4<:a 
tt^fFttb. cneWiSmSrSl 2fC*bfc. 

[0 0 7 9] 

[^1 2] 



I B:>:«tt 

.13 e^j-soij* 

32 6ii-12# 

. 35 5iJ-53e> 

41 5iJ-34S> 



[0 0 8 1] mmm 1 1 
50 tfifsmmm 5 co»i^ 5 9 mmsnwm i ) Rz^um e 5 



( 12 ) 



8-158052 



21 

iR) <D^^yy(omn^mm±iz. mict 



22 



MM !^ mnm <D m ^ 

59 

59-1 A1,0, (2)/'TiN(0. 5) 

59-2 TiBN(0.5)/Al!0, (1) 

59-3 ZrO, (1) 

59-4 TiCN(0.5)/Al,0, (3)/TiN(0.5) 

59-5 HfCN(0.5)/HfO, (1) 

65 ilb 

65-1 A1,0, (2)/'TiN(0.5) 

65-2 'TiBN(0.5)/AI,0, (1) 

65-3 ZrO, (1) 

65-4 TiCN(0.5)/AU0, (3)/TiN(0.5) 
HfCN(0.5)/'HfO, (1) 

, T i CN<r)9\-^m<r>±. 

H f 0:^OK<t#lX«T 



[0 0 8 2] 
CSl 3] 

a mm^^\> (mm) 



65-5 

10 0 8 3] ±f2roie«*^?> 
C Ml:: A 1,0,. Z r O, s 
i Nl¥*^^/S2>»IK*»fibfcH145 9 - l~5&UtSS 
5- l~5«#it^«. m\Z7.7->V7.<Dm^\-V<D 

[0 0 8 4] ^mm 1 2 

StT i CNro^l-fflDHiiW^^fCllM^jg i:R«lCZ rN 
XttZ r liOt^^fi^mmt:M^L.tzU.n A 6 - 3 <»: 6 

T, A 1 ,0,CD«t»mgi:T i CN©^1-ffli»i:©M{CA 1 
NXA 1 ON*^e,^C^^B*Jg^Lfcit<Sf5 3 - 1 t 2 

CO 0 8 5] MIC, _hBE®SaiCC)t>T. ZrO,3&»f) 
Z r NXttZ r NOS-t?ittfK*«»i^WfC^{bUfc»®<& 
«^0. 5ym©MIPTBBXbfclSip}4 6-7<i:8. RtJC 
A 1 , 0,*^?>A 1 NXttA 1 ONST-MfiK*^)ii^Ml'^ 
itX^tcUm^mQ. 5 MmcD)^JST-mb;tiS)^5 3- 
3 t4<og^-y7'fcf^iSUfc. iine.Oittfi£&ai^WlCS 

{t^-a-fcji®«jl#wcvDfe^fflv^TfiS^9 0 ot: 
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